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INTRODUCTION:

In India, COVID 19 vaccination campaign was started
with the Health Care Workers (HCWSs) who were
directly involved in care of COVID 19 patients w.e.f
January 16,2021 with two major vaccines; Covisheild
(manufactured by Serum Institute of India) and Covaxin
(manufactured by Bharat Biotech Limited) which was
given in two doses 12-16 weeks and 4 -6 weeks apart
respectively . Later vaccination regime was introduced
among the vulnerable population. From 1% May, 2021
the eligible age for vaccination was expanded to cover
all adults above 18 years. At present (May 1, 2021)
about 268 million people in India have been fully
vaccinated.! Symptomatic and asymptomatic COVID 19
infections have been reported after COVID 19
vaccination but adequate data regarding breakthrough
infections are not available. The efficacy of each vaccine
varies. The Covaxin and Covishield have a reported
efficacy rate of approximately 81% and 70%,
respectively.? Since COVID 19 vaccines do not offer
100% protection, breakthrough infections are noted even
after vaccination. A vaccine Breakthrough infection is
defined as the detection of SARS-Co-2 RNA or antigen
in a respiratory sample collected from a person >14 days
after receipt of all recommended doses of an FDA-
authorized COVID-19 vaccine.® Indian Council of
Medical Research (ICMR) reported breakthrough
infection after completing two doses of Covaxin and
Covishield of 0.13% and 0.07% respectively.* Similar
study conducted in Apollo hospital ,India reported the
incidence of COVID 19 breakthrough infection of 97.8%
in vaccinated Health Care Workers of which only 0.06%

patients was in need of hospitalization . Vaccination
markedly reduced adverse outcomes. Most COVID 19
patients admitted in ICU were non-immunized. At least
one dose of immunization significantly decreases
severity of the disease across all ordinal severity
categories, and is significantly associated with lower 30
days all-cause mortality.®> Unvaccinated individuals had a
higher ICU admission rate and case fatality rate
compared to fully /partially vaccinated. This study is
aimed to compare the morbidity and mortality among
vaccinated and unvaccinated COVID 19 patients
admitted in a tertiary care hospital in Puducherry during
the second wave of COVID 109.

METHODOLOGY:

It is a retrospective cross sectional study conducted in
COVID 19 patients who were admitted in a tertiary care
hospital at Puducherry during the peak of COVID 19
second wave between June 2021 and September
2021.Candidates were chosen by universal sampling.
Clinical characteristics like age, sex, comorbidity,
COVID 19 severity by CORADS ,oxygen requirement
,mode of oxygen delivered and outcome were compared
between vaccinated and unvaccinated COVID 19
patients. Data were collected by reviewing the case
records and vaccination data were entered irrespective of
the type of vaccine and number of COVID 19 vaccines
doses taken. All data were entered in Exel and analyzed
by using SPSS software version 23.0.
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fully vaccinated (taken two doses of vaccine either
Covaxin or Covishield) and 8 patients were partially
vaccinated (taken one of two vaccine doses).

RESULTS:
Out of 100 study populations, 50 patients were COVID

19 unvaccinated and 50 patients were COVID 19
vaccinated. Among vaccinated patients, 42 patients were

Vaccination vaccinated patients with
breakthrough infection
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Among fully vaccinated individuals, 33 patients (79%) had breakthrough infection. Breakthrough infection is defined as
the detection of SARS-Co-2 RNA or antigen in a respiratory specimen collected from a person >14 days after receipt of

all recommended doses of an FDA-authorized COVID-19 vaccine.®
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Most of the vaccinated and unvaccinated patient lie in the age group of 60-70 years and 50-60 years respectively, since
vaccination program started in individuals above 60years and subsequently those between 45 years and 60 years with co

morbidities. The mean age is 58.54 in vaccinated patients and 51.08 in unvaccinated patients.
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Among 50 vaccinated patients, 26 patients were male and 24 patients were female.
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Initially 20 individuals with identified comorbidities were given preference for receiving COVID 19 vaccination, the
above bar diagram showing that among 50 vaccinated patients, 33 had comorbidities.
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This bar diagram shows that the most of the vaccinated patients were having mild infections and unvaccinated patients
were having moderated and severe infections. In this study, number of patients in moderate category was higher than
number of mild and severe category patients. Among 40 mild category patients, 26 patients were vaccinated and 14 were
unvaccinated. Among 18 severe category patients, 13 were unvaccinated and 5 were vaccinated.

Disease severity in breakthrough infection
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In reported breakthrough infection patients, majority of the patients (58%) have contracted only mild infection.
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Totally 60 patients were in need of non invasive oxygen support and 20 patients needed invasive mechanical
ventilation(IMV).Among the 60patients who needed non invasive oxygen ,40 were unvaccinated and 20 were vaccinated.
Among the patients with IMV ,14 were unvaccinated and only 6 patients were vaccinated.
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The above graph shows that, among the patients who were discharged at the 10" day of hospital admission, 88% were
vaccinated patients and 50% were unvaccinated patients.
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DISCUSSION:

In the current study the data of 100 patients who have
contracted SARS-CoV-2 infection and admitted in our
institution were analyzed. Among the study population,
50 patients were vaccinated with one or two doses of
either Covaxin or Covishield and the other 50 patients
were unvaccinated for covid. Patients who have
vaccinated with first dose alone were termed as partially
vaccinated and those have received two doses vaccines
were termed as completely vaccinated.42 patients were
fully vaccinated and still contracted the SARS-CoV-2
infection. Breakthrough infection is 79% reported in our
study. This is contradictory to lower incidence of
breakthrough infection observed in Kanika Tyagi et al
(13.3%).* This may be contributed by small sample size.
A study conducted by Geetika Arora et al. among the
indian population observed the breakthrough infection in
7.91% of vaccinated participants and most of the
patients have contracted mild infection (41.83%).° The
median age in vaccinated and unvaccinated patients are
58.54 and 51.08 respectively. Higher percentage of
patients with comorbidities was noticed in vaccinated
group and the most common comorbidities documented
are Diabetes and Systemic hypertension as similar to a
study by Geetika Arora et al.® In our study it appears that
the breakthrough infection are mostly mild in natures
(58%) and only 6% of patients have contracted severe
infection as seen in a study conducted by Kanika Tyagi
et al.> A hospital based observational study from Apollo
hospital, India reported that 97.8% of vaccinated health
care workers are protected from COVID-19 infection,
and in only 0.06% patients, hospitalization was required,
similar findings were observed in our study also ,more
number of vaccinated patients were discharged at or
before 10" day of admission when compared with
unvaccinated group which shows the hospital stay
duration was minimal among vaccinated patients. Totally
17 patients have died and most of them were Older
patients with multiple comorbidities as similar to
Geetika Arora et al. study.® It has been reported that
vaccine effectiveness is generally lower in such groups.’
The death rate is higher in unvaccinated group when
compered with the vaccinated group (6 vaccinated
patients and 11 unvaccinated patients have died).All the
dead patients were severely infected and given non
invasive mechanical ventilation support.

CONCLUSION:

Vaccination play an important role in developing herd
immunity. Though vaccination does not provide 100%
protection against COVID 19 infection, it reduces
severity of infection and duration of hospitalization .As
reported in many studies,the current study shows that

COVID 19 breakthrough infections are less severe, the
duration of hospital stay has decreased and the need for
oxygen support is lesser in vaccinated patients when
compared with unvaccinated patients. Due to the
increased demand of oxygen support in COVID 19
pandemic especially in its second wave there were large
casualties. It is vivid to reduce the demand for oxygen
support and to reduce the disease severity which can be
achieved by COVID 19 vaccines. Hence there is a need
to educate the public about the effectiveness of the
vaccine, its ability against acquiring severe COVID 19
infection and its associated hospitalization and death
rate. Breakthrough infection and its related death have
created a research gateway to find the various causative
factors for its occurrence.

LIMITATIONS:

1. Small sample size,

2. Occupation of the patients who had breakthrough
infections were not included in this study (health care
workers and front line workers were at higher risks of
acquiring infection),

3. Types of vaccines received were not included.
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